Since 1975, outbreaks of Pseudomonas folliculitis associated with the use of whirlpools and hot tubs, and to a lesser extent with the use of swimming pools have been reported with increasing frequency; most of these outbreaks have been recognized in the United States, but a few have occurred in Canada and elsewhere (Table 1) . Pseudomonas aeruginosa serotype 0:11 has been the single most common etiological agent of recreationally associated folliculitis, accounting for more than half the number of outbreaks reported so far for which serotyping of the causative agent has been done. Other serotypes of P. aeruginosa recognized to date to cause this syndrome are 0:1, 0:4, 0:6, 0:9, and 0:10 ( Table 1) . We describe an outbreak of whirlpool-associated folliculitis caused by P. aeruginosa serotype 0:7. This outbreak occurred on 1 January 1984 among the guests of a hotel in St. John's, Newfoundland, and involved 26 persons. This appears to be the first outbreak in which serotype 0:7 has been incriminated.
(A preliminary report, in part, of this outbreak was previously published [18] .)
The outbreak. On 5 January 1984, the St. John's District Health Unit was notified by a local hotel of complaints of skin rash in guests who had attended the New Year's Eve celebration. A preliminary inquiry indicated that the affected individuals had used the hotel pool facilities which included a swimming pool, whirlpool, sauna, and showers. These facilities were believed to be the most likely sources of the infection, and investigations were initiated in this direction.
A list containing the names of 160 (Table 2) . A comparison of exposure time and sex distribution indicated no differences between those infected and those not infected. However, among those infected, the attack rate was 90% for children (age range, 3 to 14 years, with a median of 9 years) and 50% for adults (age range, 17 to 48 years, with a median of 30 years). This difference in the attack rate was statistically significant (P < 0.01) and was directly related to exposure time in the whirlpool, i.e., an average of 55 min for children and 15 min for adults.
Of those infected, 10 sought medical attention. In most cases, the rash appeared 2 days after exposure (range, 1 to 5 days). Typically the rash began as a pruritic erythematous papule which progressed to erythematous macules or erythematous pustules. The lesions were distributed in the axilla and over the abdomen and buttocks area. Skin swabs obtained from two individuals with healing pustules were cultured by standard procedures, and the cultures were negative for bacteria, including P. aeruginosa. The rash resolved spontaneously over a 5-day period without residue. Characteristics of the rash were consistent with those of Pseudomonas folliculitis described by others (16, 22, 27, 42, 44 tawa, Ont., Canada. Throughout, all water samples were negative for coliforms, and water samples from the swimming pool were negative for P. aeruginosa. The pool facilities were closed on 5 January, and several corrective measures were instituted. These included draining, thorough cleaning, and, superchlorination of the whirlpool; regular cleaning and disinfection of showers, pool decks, etc.; frequent monitoring of the whirlpool water pH and bromine levels, i.e., 7.2 to 7.8 and 1.5 to 3.0 mg/liter, respectively; weekly testing of whirlpool water for bacteriological quality; Crowding is a significant risk factor (22, 44) ; however, outbreaks are not always associated with high bather load (43) . Attack rates have varied from 7 to 100% (Table 1) , and it is not known why there is such a wide range. Attack rates are similar regardless of sex (16, 40) , but occurrence is higher in younger age groups (22, 29, 44) , possibly because they tend to spend more time in the water (29); all of which is evident from the data obtained for the present outbreak.
Although the length of contact with water did not appear to be important in all outbreaks (16) , frequent and long hours of use of whirlpools may be a risk factor (13, 20a, 22, 28, 38) . This is also supported by an earlier observation that superhydration of the stratum corneum favors colonization of skin with P. aeruiginlos(l (19) . Occlusion promotes Pseiudo0msonls infection (35) . The rash is most severe in areas occluded by a snug bathing suit (4, 12, 13, 30, 43, 44) , and women wearing one-piece bathing suits are at increased risk (20a) , and swimsuits worn for several hours after exposure may facilitate infection (14) , but interestingly, this syndrome has also been reported in persons who did not have any clothes on while in the whirlpool (8, 43) . Topical occlusive lotions, oils, or creams are not considered to be risk factors (43) . Showering after the use of a contaminated pool may not be protective (13, 22, 29, 35, 42, 43 (16) . Nevertheless, the rash is not unique in appearance and has been confused with insect bites, allergy (22, 45) , scabies (14) , contact dermatitis, herpes, hives (27) , staphylococcal infection (22, 26) , and chicken pox (5) . Associated symptoms include earache, sore throat, sore eyes, conjunctivitis, lymphadenopathy, rhinitis, swollen and painful breasts, nausea, vomiting, abdominal cramps, malaise, fatigue, headache, myalgias, chills, painful axillary nodules, and low-grade fever (12, 14, 16, 22, 24, 27, 29) , but these symptoms do not imply systemic spread of infection. Although generally considered to be self-limiting, the symptoms may last for several weeks, and the initial infection could result in recurrent folliculitis and chronic abscess (12, 13, 16, 20, 35, 42) . However, no specific therapy is generally required for Pseludoinonias folliculitis (15, 22, 30, 46) . Failure to culture P. aeruiiginiosai from skin lesions is not uncommon (12, 39) . This may be owing to quick elimination of the organism by the polymorphonuclear neutrophils, with the inflammation being primarily caused by the bacterial VOL. 23, 1986 on September 29, 2017 by guest http://jcm.asm.org/ Downloaded from exotoxins produced (8) . It is also significant that illnesses such as otitis externa, otitis media, urinary tract infection, and pneumonia can be caused by P. aeruiginosa in association with the use of whirlpools (17, 28, 33, 34) .
In the first outbreak of whirlpool-associated folliculitis described by McCausland and Cox in 1975 (27) , P. aerutginosa serotypes 0:4 and 0:11 were isolated from skin lesions and serotype 0:4 was isolated from pool water and the pool surroundings; these two serogroups, 0:11 in particular, have since been found to be the most commonly encountered in this syndrome (Table 1 ). Serotype 0:11 is also the predominant serogroup associated with otitis externa in deep-sea divers, competitive swimmers, and among whirlpool users (1, 17, 31) . Serotype 0:11 is not the strain found most frequently in potable waters or human feces (25) , but it has been the most common serotype isolated from whirlpools during surveys (21, 23) . Although serotype 0:11 represents only about 8% of endemic hospital isolates (6, 10) , a large percentage of outbreaks of Pseudomonas infections in hospitalized patients is also caused by this serogroup (10) . Whether this is because of a specific pathogenic factor of 0:11 or a greater adaptability of this serogroup to survive, colonize, and rapidly multiply in the environment and in humans needs to be determined. We found documentation of a single outbreak of folliculitis caused by serotype 0:9 (22), but 0:9 is being cited as one of the common serogroups associated with Psetidornonas folliculitis (11, 15) . Serotype 0:7, which was incriminated in the outbreak described herein, appears to be a relatively uncommon serogroup among clinical isolates (6) ; it is generally absent in whirlpool and swimming pool waters (23, 36) and is not known to be associated with folliculitis previously. Although serogroups other than 0:11 have caused a relatively low number of outbreaks of folliculitis, it is clear now that various serotypes of P. aeruginosa are capable of causing an identical syndrome in association with the use of whirlpools, hot tubs, swimming pools, etc.
Despite numerous reports of outbreaks of Pseiudotnonas folliculitis, there are no data available correlating the number of viable P. aeruiginosa in whirlpool water with the risk of acquiring infection. This is mainly because of the inherent delay in commencing investigations. Consequently, it has not been possible to determine the concentration of P. aeriuginosa present in the whirlpool at the time the users acquired the infection (11) . In the absence of this data, the detection of any number of P. aeruiiginosa could be indicative of a potential to cause folliculitis (40) . P. aeruiginosa has been isolated from whirlpools that had the recommended level of free available halogen residual and the proper pH (23, 40) . This, however, may not indicate innate resistance of the agent to chlorine, but rather the ability of the organism to shield itself by secreting a protective substance around it (11, 36) . Nevertheless, in most outbreaks, as in the present one, improper maintenance, inadequate chlorine levels, or malfunction of the disinfecting equipment have been cited as the causes (7, 14, 16, 17, 20, 27, 28, 29, 41, 44) . P. aeruginosa could occur in large numbers in pool water in the absence of coliforms, the traditional bacteriological indicator of water quality, as observed by us and others (21) . This fact emphasizes the need to culture pool water for P. aeru,ginosa both routinely and in suspected outbreaks of recreationally associated folliculitis.
